Synthesis and secretion of lipoprotein lipase in 3T3-L1 adipocytes. Demonstration of inactive forms of lipase in cells.
3T3-L1 adipocytes in culture incorporated [35S]methionine into a protein which could be immunoprecipitated with chicken antiserum to bovine lipoprotein lipase. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis showed this protein had an Mr of 55,000, similar to that of bovine lipoprotein lipase, and accounted for 0.1-0.5% of total protein synthesis in the adipocytes. Lipoprotein lipase protein was present in small amounts in confluent 3T3-L1 fibroblasts, and the amount increased many-fold as the cells differentiated into adipocytes. This increase was accompanied by parallel increases in cellular lipase activity and secretion. When cells were grown with [35S]methionine, the amount of label incorporated into lipoprotein lipase increased for 2 h and then leveled off. Pulse-chase experiments showed that half-life of newly synthesized lipase was about 1 h. Turnover of lipoprotein lipase in control cells involved both release to the medium and intracellular degradation. When N-linked glycosylation was blocked by tunicamycin, the cells synthesized a form of lipase that had a smaller Mr (48,000), was catalytically inactive, and was not released to the medium. Radioimmunoassay demonstrated that 3T3-L1 adipocytes contained an unexpectedly large amount of lipoprotein lipase protein. 55% of the enzyme protein in acetone/ether powder of the cells was insoluble in 50 mM NH3/NH4Cl at pH 8.1, a solution commonly used to extract lipoprotein lipase; 27% of the lipase protein was soluble but did not bind to heparin-Sepharose and had very low lipase activity; and the remaining 13% was soluble, bound to heparin-Sepharose, and had high lipolytic activity. About one-half of the lipase released spontaneously to the medium was inactive, and lipase inactivation proceeded in the medium with little loss of enzyme protein. Lipoprotein lipase released heparin, in contrast, was fully active and more stable. When protein synthesis was blocked by cycloheximide, the level of lipoprotein lipase activity in adipocytes decreased more rapidly than the amount of lipase protein in the cells. Most of the inactive lipoprotein lipase in adipocytes probably results from dissociation of active dimeric lipase, but some could be a precursor of active enzyme.